439 IMPINGEMENT AND THE RELATION WITH OSTEOARTHRITIS OF THE HIP IN A POPULATION OF RETIRED SOCCER PLAYERS AND CONTROLS  by van der Heijden, R.A. et al.
S234 Poster Presentations
Abstract 438 – Table 1. Association of the D-repeat of asporin in patients with congenital dysplasia of the hip in a Han Chinese population after stratiﬁcation
Groups compared D14 vs Others D13 vs Others D14 vs D13
OR P value 95% CI OR P value 95% CI OR P value 95% CI
Dislocation patients (n=241) vs All controls (n=454) 2.07 7.1×10-4 1.35–3.18 0.74 0.0096 0.59–0.93 2.2 3.1×10-4
Subluxation patients (n=42) vs controls (n=454) 2.36 0.022 1.11–5.01 0.58 0.016 0.37–0.91 2.75 0.0083
Instability patients (n=19) vs controls (n=454) 1.09 0.91 0.25–4.68 0.86 0.66 0.44–1.69 1.14 0.86
such as CDH. Our objective is to evaluate whether the D repeat
polymorphism is associated with CDH in Han Chinese population.
Methods: The D repeat polymorphism was genotyped in 302
patients who suffered from CDH and 454 control subjects, and the
allelic association of the D repeat was examined.
Results: From D 11 to D 18, 8 alleles were identiﬁed. D 13
allele is the most common allele both in control and CDH groups,
the frequencies is 66.5 and 58.5 respectively. In CDH group,
signiﬁcant higher frequency of D14 allele and signiﬁcant lower
frequency of D13 was observed, the D14 allele was signiﬁcantly
over-represented in CDH patients (P=0.00014, odds ratio 2.20,
95% conﬁdence interval 1.45-3.33) relative to D13 allele (Table
1). The association of D14 and D13 was found in females after
stratiﬁcation by gender, and in dislocation and subluxation patients
after stratiﬁcation by severity. There was no signiﬁcant difference
in any other alleles we examined.
Conclusions: Our results show an obvious association between
the D repeat polymorphism of ASPN and CDH. It indicates that
ASPN is important regulator in the etiology of CDH.
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Purpose: Recent research suggests that many cases of ‘idio-
pathic’ hip OA are in fact secondary to minor, subclinical shape
deformities, which follow the mechanism of femoro-acetabular im-
pingement (FAI).
A type of FAI called cam impingement, might be the reason for
the high risk for hip OA among professional soccer players. It
comprises an abutment of the femoral head onto the acetabulum,
due to an aspherical femoral head or a more convex head-neck
junction. Hypothetically it is more present in young, active males
compared to the general population.
However, recent research suggested that cam impingement and
the relation with OA are not speciﬁc for soccer players, but might
be present in the general population. In this study we explored
the relation between shape of the hip, cam impingement and the
relation with OA.
Methods: A Statistical Shape Model (SSM) was created of the
shape of the proximal femur and acetabulum in AP x-rays of the
hip. This model results in a set of independent modes that together
quantitatively describe the total shape, while each mode separately
describes a speciﬁc characteristic of the shape. Furthermore, we
measured the alpha angle and the triangular index and applied a
visual gradation for cam impingement.
The SSM comprised 83 x-rays of retired soccer players, 51 x-rays
of OA controls and 75 x-rays of controls without OA. The OA
controls are part of the GOAL cohort, which consists of patients
with mild OA of the hip. The non-OA control group is part of the
ERGO cohort and were selected on absence of complaints of the
hip and of radiographic signs of OA. All subjects were male with
similar age and BMI.
T-tests were used to test differences in alpha angle, triangular
index and shape aspects with respect to impingement status.
A General Linear Model was used to test the effect of group
membership and OA (KL>1) on the various shape aspects.
Results: Two shape aspects were associated with impingement
status. The ﬁrst relates impingement to a more lateral extension
of the femoral head and a decreased superior offset (blue line
in ﬁgure; mode 5, p<0.001). This shape aspect was signiﬁcantly
associated with OA (p<0.001) and especially prominent in the
controls with clinical OA, irrespective of radiological status. The
second shape aspect relates impingement to a more stretched
appearance of the femur with a decreased superior offset (mode
7, p<0.005). This shape aspect resembles the classical pistol grip
deformity and was not associated with OA.
The alpha angle was not signiﬁcantly higher in impingement cases.
The triangular index was signiﬁcantly higher (p<0.001) for im-
pingement in general, but not for cases with a pistol grip deformity.
A high index was associated with OA and often attributable to
osteophytes.
Conclusions: Although the alpha angle and the triangular index
are used in literature to assess cam-type deformity, our results
show that they have only limited validity in AP x-rays. This might
partly be due to the fact that these measures aim to quantify one
speciﬁc deformity while our results show that impingement has to
be attributed to multiple shape deformities.
The impingement related modes were not signiﬁcantly different for
soccer players compared to controls. This seems to conﬁrm that
impingement is not speciﬁc for soccer players, but is present in
the general population.
We found that impingement comprises at least two independent
shape deformities, of which only one was associated with OA
(mode 5). Interestingly, the shape aspect that most closely repre-
sented a pistol grip was not associated with OA.
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Purpose: In radiological assessment of hip osteoarthritis, minimal
joint space width (mJSW) is widely used as a potent surrogate
of disease progression. However, conventional, manual measure-
ments of mJSW have limited sensitivity and reproducibility to
